Immunohistochemical localization of carbonic anhydrase isozyme II in rat incisor epithelial cells at various stages of amelogenesis.
Carbonic anhydrase II (CAII) was purified from erythrocytes of male Sprague-Dawley rats, and its localization in rat maxillary incisor epithelial cells at various stages of amelogenesis was studied by means of immunoperoxidase staining using a rat CAII-specific monoclonal antibody. In the most apical portion of the incisor, some CAII immunoreactivity was localized in the outer or inner dental epithelium near the apical loop (i.e., the multiple layer of the outer dental epithelium and the posterior portion of ameloblasts facing the pulp). Immunoreactivity disappeared largely during the presecretory and secretory stages. CAII immunoreactivity appeared suddenly in ameloblasts during the transitional stage between enamel secretion and maturation. Immunoreactivity became intense in both ameloblasts and papillary cells during enamel maturation; the intracellular distribution of CAII was in the cytosol. The CAII signal in these cells was constant until the end of the maturation stage. These findings support the notion that the ameloblasts and papillary cells change into ion transport epithelial cells from the secretory to the maturation stage and that CAII in these cells plays an important role in the regulation of pH.